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The higher-than-average incidence of women
with breast cancer in particular regions
of the United States, especially in parts of
New York, Massachusetts, and California,
has motivated a push for scientific research
into potential environmental causes of breast
cancer (Brody et al. 2005; Brody and Rudel
2003; Brown et al. 2001, 20006; Eisenstein
2001; McCormick et al. 2004). Many women
in these areas began seeking answers about
why breast cancer rates seemed to be so high
where they lived and advocated for increased
scientific research into environmental fac-
tors that might explain the apparent spike in
breast cancer incidence. Their persistence has
generated a trajectory of research involving
breast cancer advocates, many of whom have
been largely responsible for new funding for
research on potential environmental causes
of the disease. Nevertheless, advocates have
raised questions over the years about chal-
lenges to and effectiveness of participatory
research structures and practices in these cases
and others (McCormick et al. 2004).

The National Institute of Environmental
Health Sciences (NIEHS) and the National
Cancer Institute (NCI) created the Breast
Cancer and Environment Research Centers
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(BCERC:s) with the intention of adhering
to effective participatory practices, although
never specifically stating that they would
adhere to community-based participatory
research (CBPR) principles. CBPR projects
have proven challenging, particularly with
regard to advocate collaboration with scien-
tists and researchers (Israel et al. 1998, 2005;
Minkler 2005; Minkler and Wallerstein
2008). CBPR researchers and practitioners
have found that the relationship between
advocate and scientist participants in such
projects is often strained because of a variety
of issues including advocates™ lack of trust
in scientists, advocates’ lack of training in
and understanding of scientific research, and
mutual frustration with the collaborative pro-
cess (Israel et al. 1998, 2005; Minkler 2005;
Minkler and Wallerstein 2008).

In this review, we assessed the col-
laboration between advocates and scien-
tists to identify barriers to creating effective
advocate—scientist collaboration in the
BCERCs, which are the largest feder-
ally funded breast cancer and environment
research projects to date. In this paper, we
have defined advocates as Community
Outreach and Translation Core (COTCQ)

members who have pursued scientific answers
and public health and policy outcomes regard-
ing environmental links to breast cancer.
Scientists are defined as BCERC participants
trained in cell biology or epidemiology who
are researching particular environmental
impacts on the development of breast cancer.
Using our findings, we established several rec-
ommendations to improve advocate—scientist
collaboration [see Supplemental Material
(doi:10.1289/ehp.0901603)]. This is especially
timely, given that the NIEHS and the NCI
will be funding a new multiyear breast cancer
and environment research project that may
continue much of the research that is being
conducted by the BCERCs (NIEHS 2009). In
addition, many of the advocates and scientists
we interviewed expressed concern about the
lack of evaluation of the current collaborative
process and noted their desire to participate
in future research if funding is available and if
the collaborative process is improved.

Background

The Long Island Breast Cancer Study Project
(LIBCSP) was the first federally funded study
of potential environmental causes of breast
cancer. The study was started in 1992 and
completed in 2002; it was a $31 million
project that used multiple methodological
approaches to assess which, if any, environ-
mental exposures on Long Island might be
linked to breast cancer [McCormick et al.
2004; NCI 2010; U.S. Department of Health
and Human Services (DHHS) 2004]. The
LIBCSP was designed to include advocate
participation; however, the details of their par-
ticipation were not adequately clarified in the
funding mandate. This lack of clarity resulted
in discontent regarding their role in the
research process, which was largely expressed
after the results of the study were dissemi-
nated. The advocates questioned whether the
research methods and the variables selected by
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the scientists advanced the knowledge of possi-
ble carcinogeneity of environmental exposures
(McCormick et al. 2004).

Although advocates fought hard to get
the research project funded, in the end they
felt that the researchers pursued their own
research agendas and largely ignored their
input. Because of the lack of specificity in
the funding mandate, researchers and advo-
cates did not have a clear idea as to when they
were meant to engage with one another. For
the LIBCSP, a group of organizations, col-
lectively called the Long Island Breast Cancer
Network, met regularly with the primary
investigator (PI) of the study, which had some
impact on the research (McCormick et al.
2004). However, because the terms of collab-
oration were not clearly defined, many activ-
ists felt that the variables used in the study
were not in their interest. Ultimately, this dis-
content led to contention over the results of
the LIBCSP that found a lack of statistically
significant evidence for environmental links
to breast cancer. Even as the LIBCSP was in
its final stages of completion, officials at the
NIEHS and some breast cancer advocates
were anticipating the need for further study.
In 2002, the NIEHS convened a brainstorm-
ing workshop that included researchers, clini-
cians, and advocates “to identify data gaps,
bottlenecks and research needs” (BCERC
2009). The result of the workshop was a broad
decision to “promote research that would
characterize environmental exposures over
the lifetime that could alter the risk of breast
cancer development” (BCERC 2009). The
NIEHS and the NCI then released a Request
for Application (RFA) for the formation of
multiple BCERCs that would be funded for
a 7-year research cycle. Subsequently, the
NIEHS and the NCI established the BCERC
Network in 2003.

The proposed project was unlike the
LIBCSP in several ways. First, it did not man-
date the exact topics and geographic areas of
study. Second, it created a much more formal-
ized structure for advocate participation in
the centers, particularly with regard to transla-
tion and dissemination of research findings.
The new RFA mandated that there be two
research components—a cell biology compo-
nent to study environmental effects on the
molecular structure and function of the mam-
mary gland across the life span (e.g., puberty,
pregnancy, menopause) and an epidemiologi-
cal component to examine environmental and
genetic determinants of age at puberty and
the development of the mammary gland dur-
ing puberty. The RFA stated that the primary
goal was to establish a

. network of research centers in which multi-

disciplinary teams of scientists, clinicians, and

breast cancer advocates work collaboratively on a
unique set of scientific questions that focus on how
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chemical, physical, biological, and social factors in
the environment work together with genetic fac-
tors to cause breast cancer. (NTH 2002)

In 2004, the NIEHS and the NCI released
funding for four centers led by the University
of California, San Francisco (UCSF; San
Francisco, CA), University of Cincinnati
(Cincinnati, OH), Fox Chase Cancer Center
(Philadelphia, PA), and Michigan State
University (MSU; East Lansing, MI). With the
exception of MSU, which lacked the epidemi-
ology component, the institutions used both
research components. The RFA mandated that
each center have a central participatory compo-
nent called a COTC that would develop and
implement strategies to translate the scientific
findings of the center into information for the
public and policy makers. According to the
RFA, the activities of the COTC could include
developing educational materials for children
and adults about breast cancer and the environ-
ment; conducting environmental justice-related
activities; conducting public awareness work-
shops, forums, and meetings with stakeholders
to discuss issues related to breast cancer and the
environment; and developing and evaluating
novel approaches to disseminate research find-
ings to interested parties.

Although requiring a participatory compo-
nent, the RFA did not require the centers to use
a CBPR approach. Advocates were included in
the initial brainstorming workshop to discuss
the potential topics of investigation; however,
these advocates were not necessarily the same as
those who would be involved in the particular
centers, because the location of the centers were
selected by the NIEHS and the NCI and were
based on applications submitted by a PI and
not by community advocacy organizations. The
PI at each prospective center had to contact
these organizations at the time of application
and invite them to participate in the COTC,
in the event that the center received funding.
Thus, advocacy and community organizations
participated in the studies (at least nominally)
at the four funded centers [see Supplemental
Material, Table 1 (doi:10.1289/ehp.0901603)],
but community advocates were not necessar-
ily involved in developing the initial center
application or in deciding the research empha-
sis that would be used in a particular center.
The COTCs of the UCSF, Fox Chase, and
University of Cincinnati BCERCs consisted
of representatives from advocacy organiza-
tions and academic researchers. At the MSU
center, the translation and dissemination of
research findings was led by professors from the
Department of Communication; community
and advocacy organizations were also included
nominally in the center application and invited
to attend the annual meetings. Based on our
interviews with scientists and COTC members
at MSU, however, these groups were otherwise
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not integrated into the project and serve as an
example of how much discretion the centers
had in terms of integrating advocates into the
research process.

Developing Effective CBPR

Over the past two decades, CBPR projects
have played an increasingly significant role in
addressing important health research ques-
tions. CBPR has been particularly relevant
for health issues in which traditional bio-
medical approaches have proven insufficient
(e.g., environmental health issues) (Brody
et al. 2005, 2007; Brody and Rudel 2003;
Brown et al. 2006; McCormick et al. 2004;
O’Fallon and Dearry 2002). In the case of
breast cancer, CBPR has proven particularly
relevant in terms of examining potential gene—
environment interactions in susceptibility to
the disease (Brown et al. 2006; McCormick
et al. 2004). Brown et al. (2006) and
McCormick et al. (2004) found that before
breast cancer advocates were involvded in
research, breast cancer research focused almost
exclusively on biomedical research and did not
draw connections between the role of genes in
breast cancer susceptibility and the potential
role of environmental factors (Klawiter 2008).
Despite the plethora of biomedical breast can-
cer research, susceptibility to breast cancer
remains largely unexplained (Klawiter 2002).
Many breast cancer advocates have focused on
engaging scientists to understand how women
are differentially genetically and environmen-
tally susceptible to breast cancer (Shostak
2003). The BCERC:s are a unique example of
a participatory research model. For example,
most CBPR projects have focused primarily
on alliances between community advocates
and public health researchers or epidemiolo-
gists (such as the LIBCSP), but the BCERCs
also have included a cell biology component
that has fostered transdisciplinary collabora-
tion between biologists and epidemiologists as
well as advocates.

The NIEHS has been a leader in pro-
moting the use of CBPR in cases where
community—scientist partnerships serve to
advance the understanding of environmental
health (Birnbaum 2009; Felix 2007). There
are numerous challenges faced by these proj-
ects. CBPR researchers and practitioners
have raised questions about the most effec-
tive forms of advocate participation and the
various challenges that can hinder effective
advocate—scientist collaboration in such proj-
ects (Israel et al. 1998, 2005; Minkler 2005;
Minkler and Wallerstein 2008).

Researchers have shown that effective
CBPR requires specific principles that guide
the research process including articulat-
ing the values of the research, establishing
mutual trust and cooperation between advo-
cates and scientists, planning and designing
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collaborative research (Baker et al. 1999), edu-
cating community members regarding the sci-
ence that is being used in a particular project,
and forming fixed structures that provide for-
mal power sharing (McCormick et al. 2004;
Minkler et al. 2003). Thus, effective CBPR
requires involving community members in
formulating the research questions and the
study design (Israel et al. 2005; McCormick
et al. 2004) and often including them in the
data collection process (Kinney et al. 2002).
These principles provide the context for our
research, because we are interested in examin-
ing how the BCERCs and future breast can-
cer and environment projects that use similar
advocate—scientist collaborations can improve
their collaborative processes.

One gap in the CBPR literature is that
potential underlying issues within advocate—
scientist research projects, such as each group’s
assumptions about the scientific research
process, their research priorities, and desired
outcomes are not easily addressed by research
guidelines. Thus, even when, as was the case
with the BCERCs, collaborative research
guidelines seek to clearly delineate a collabo-
rative research design and process, underlying
issues may be largely ignored. Although proj-
ects such as the LIBCSP and the BCERCs
have general guidelines and requirements for
advocate participation in the research process,
other factors may inhibit advocate—scientist
collaboration. For example, the norms assumed
and attitudes possessed by scientists may be
different than those of advocates (Minkler
2005). These issues may not be addressed
through project guidelines and requirements.
Therefore, we attempted to assess the under-
lying and less well-recognized issues that may
be affecting participatory research projects like
the BCERC:s. Such issues include differences
in attitudes and perceptions between advocates
and scientists regarding inquiry paradigms
and differences in concerns about and desired
outcomes regarding environmental causes of
breast cancer. These issues can be regarded
as some of the principal challenges to creat-
ing participatory collaborations. Although the
CBPR literature has addressed practices within
such projects, it has rarely addressed the varied
attitudes scientists and advocates bring to the
table that could affect their opinions about the
research process and outcomes (McCormick
et al. 2004). This is a particularly important
point in environmental breast cancer research,
because history has shown that new projects
often emerge from previous ones, many times
involving the same scientists and advocates
(McCormick et al. 2004).

Methods

From 2005 to 2008, we collected qualitative
and quantitative data to analyze perceptions of
advocate—scientist collaboration and to better
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understand the challenges to advocate—scientist
collaboration in the four centers funded by
NIEHS and NCI. Our initial qualitative data
included government, scientific, and advocate
documents such as reports, research articles,
and newsletters, which we used as background
information regarding how advocate—scientist
collaboration in these centers was supposed
to proceed (Bay Area BCERC 2010; BCERC
2006b, 2006¢; Cincinnati BCERC 2010;
MSU BCERC 2010; NIEHS 2009; NIH
2002). We reviewed these documents for
information regarding the roles of advocates
and scientists in the BCERCs, the outcomes of
meetings where scientists and advocates came
together, and the perceptions of the advocates
and scientists of the collaborative process (Bay
Area BCERC 2010; BCERC 2006a, 2006b,
2006¢; Cincinnati BCERC 2010; MSU
BCERC 2010).

We also conducted ethnographic observa-
tions at two annual national BCERC meet-
ings in 2005 and 2007, where we attended a
variety of sessions in which biologists and epi-
demiologists presented their current research,
and where COTC members presented strate-
gies for disseminating research findings and
community outreach stategies. Discussions
between advocates and scientists were used
to better understand the tensions expressed
and relationships built between the participat-
ing groups. At these meetings, we conducted
informal interviews using a short list of ques-
tions that were repeated in 2005 and in 2007
with both scientists and advocates regard-
ing their perspectives on the progress of the
research and on their own participation. These
conversations were not transcribed or recorded
or used directly as data. Rather, they were used
to develop a sense of the collaboration between
advocates and scientists to form our questions
for the in-depth interviews (Berg 2004).

At the same two meetings, we adminis-
tered surveys that we developed for this study.
We developed parallel surveys, one for sci-
entists and one for advocates. The advocate
survey was entitled “Survey of Advocates’
Experience Collaborating with Scientists”and
consisted of the same 22 questions in 2005
and in 2007. The scientist survey, entitled
“Survey of Scientists’ Experience Collaborating
with Advocates,” was also used in 2005 and
2007, with the exception of one question
regarding priorities for research on potential
environmental causes of breast cancer, which
was omitted in 2007. The questionnaire was
available for advocates and scientists to fill out
anonymously at the conference registration
table. We did not participate in selecting who
would or would not fill out a survey. Rather,
it was a self-selected group of advocates and
scientists. Both surveys consisted of questions
about what role they played in the center,
whether they were involved in the center from

the beginning, what they expected in terms
of the outcomes of the center, whether they
believed that there were environmental factors
affecting breast cancer rates, what their top
five priorities were regarding potential envi-
ronmental causes of breast cancer, and where
their views on environmental links to breast
cancer came from. Advocates and scientists
who were asked questions about what role
they played in the center, whether they were
involved in the center from the beginning,
what they expected in terms of the outcomes
of the center, whether they believed that there
were environmental factors affecting breast
cancer rates, what their top five priorities were
regarding potential environmental causes
of breast cancer, and where their views on
environmental links to breast cancer came
from. Because the question regarding priori-
ties about potential environmental causes of
breast cancer was omitted in the 2007 sur-
vey of scientists, when we draw on these data
in our results, we do not make an argument
regarding change over time, and the data are
limited to the scientists surveyed in 2005 and
advocates in 2005 and 2007. Additionally,
we asked advocates about their previous work
with scientists, their level of trust in scientists,
and the type and duration of advocacy work
they were involved in. Scientists were asked
about previous work with advocates, expected
and desired role of advocates in research, and
ideas about potential benefits and challenges
to working with advocates.

We combined the data for 2005 and
2007, giving us a total of 54 respondents (31
advocates and 23 scientists). Nineteen advo-
cates and 13 scientists completed the survey
in 2005; 12 advocates and 10 scientists com-
pleted it in 2007. Surveys were anonymous,
but certain questions, such as which center
they worked in, their particular scientific area
of expertise, their place of employment, and
their previous experience with particular col-
laborative research projects, were asked in
such a way that allowed us to check whether
any respondents who filled out the survey
in 2007 had previously filled it out in 2005.
Based on the answers we received, it did not
appear that any of the respondents in 2007
had filled out the survey in 2005. At the 2005
meeting, about 160 participants attended,
and about 220 persons attended the 2007
meeting. Both meetings were opened to the
public, and participants consisted of a broader
community than just advocates and scientists
who were actively involved with the BCERC:s.
We compiled the data using Microsoft Excel
spreadsheets (version 2007; Microsoft,
Redmond, WA, USA), and we used it to ana-
lyze the views of the advocates and scientists
about working with each other, about their
views on priorities about potential environ-
mental causes of breast cancer, and about their
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desired outcomes for the BCERC:s. These data
also helped inform our interview schedule
by bringing to our attention particular areas
where scientists and advocates seemed to
diverge in their experiences collaborating with
one another. We were able to delve further
into these areas by developing interview ques-
tions about them.

Demographically, our sample (z = 54) was
fairly representative of the key stakeholders in
the BCERCS (i.e., the primary and coinves-
tigators on the science projects and the active
members and leaders of the COTCs) (Table 1).
Our sample overrepresented women scientists
and advocates. Racially, it overrepresented
Asian and African-American scientists and
underrepresented white and Latino scientists.
With regard to advocates, our sample over-
represented African-American advocates and
underrepresented white and Latino advocates.
Finally, advocates in our sample represented a
broader range of education attainment than
was present in the COTC leadership across
the centers: 40% had a doctor of philosophy
(PhD), 40% had a master of arts (MA) degree,
and 20% had a bachelor of arts (BA) degree.

Between July and December 2008, we
conducted eleven semistructured in-depth
interviews that asked informants open-ended
questions and probed wherever necessary to
obtain data deemed useful for the research,
with key advocate and scientist stakehold-
ers, including at least one of each (advocate
and scientist) from each of the centers, using
purposive and snowball sampling techniques
to gain further insight into the collabora-
tion between advocates and scientists in the
BCERC:s and to confirm survey findings (Berg
2004; Straus and Corbin 1998). Purposive
sampling involves selecting participants who
are not necessarily representative of the larger
population but who serve a specific need or
purpose of the researchers (Berg 2004). We
interviewed the PIs of the centers whenever
possible, because they were involved in the

Advocate-scientist breast cancer research collaboration

centers from their inception. Pls could provide
insight into the collaborative process between
advocates and scientists, including if and when
it had changed over time and if there were any
long-term issues that should be addressed in
future projects. We then used snowball sam-
pling by asking the PIs who we should speak
to in their center about issues of advocate and
scientist collaboration. These sampling tech-
niques contain particular biases and do not
provide a representative sample of the popula-
tion. The Pls may have referred us to advocates
or scientists who had particularly strong feel-
ings on the collaboration or to advocates who
were more involved in the project than other
advocates might have been.

The interviews at the MSU BCERC were
conducted in person, and the interviews with
participants of all other BCERCs were con-
ducted by phone. All participants were asked
about their involvement in their particular
center (e.g., when they got involved, how they
got involved, what their participation consisted
of, how their participation was determined,
in what context and how often they met with
advocates or scientists, how they viewed the
collaboration between advocates and scientists,
and what the particular benefits or challenges
were to advocate—scientist collaboration in
their center). They were also asked questions
regarding desired outcomes for the centers
and views on potential environmental causes
of breast cancer. Additionally, we asked them
about whether they would choose to work on
advocate—scientist collaborations in the future.
We obtained written informed consent from all
participants. We audiorecorded all interviews
using a portable digital voice recorder and tran-
scribed and coded them for themes of advocate—
scientist collaboration, benefits and challenges
to advocate—scientist collaboration, views on
potential environmental causes of breast can-
cer, desired outcomes of the BCERCs, and the
potential for future collaboration in research
projects on breast cancer and the environment.

Table 1. Characteristics of scientists? and COTC members and advocates, by center.

Results

According to CBPR literature, the most fre-
quently mentioned challenges to conducting
effective CBPR are lack of trust in scientists
by the advocates, perceived lack of respect for
advocates by scientists, and mutual frustra-
tion (Minkler 2005). Our research on the
BCERC:s suggests that issues of trust, respect,
and frustration may actually be symptoms
of other issues, such as different underlying
assumptions about scientific research, that can
be improved by clearly defining participatory
research for all participants at the onset of the
research project. The findings from our sur-
vey and the in-depth interviews suggest that
in the case of the BCERCs, there was a lack
of understanding of and training in CBPR
as an alternative inquiry paradigm (Israel et
al. 1998), particularly among the biological
scientists and some of the advocates who were
brought into the project. The survey results
and the interviews further demonstrate that
the lack of understanding or training in CBPR
was exacerbated by divergent assumptions and
desired outcomes regarding environmental
causes of breast cancer. The interviews high-
lighted the fact that the lack of understand-
ing of or training in CBPR and divergent
assumptions and desired outcomes regarding
environmental causes of breast cancer were
not consistent across the BCERCs. Rather,
differences between BCERCs accentuated
problems regarding training in CBPR, diver-
gent assumptions and desired outcomes, while
demonstrating the potential for overcoming
these issues through increased understand-
ing of and training in CBPR. The following
results draw primarily from our survey and
interview data. The interviews confirmed our
survey findings and also provide a glimpse
into the differences between the centers. We
present our results in the two main catego-
ries of challenges to participatory research in
the BCERCs: @) lack of understanding and
training in CBPR as an alternative inquiry

MSU Fox Chase University of Cincinnati UCSF Total n(%)
Scientists  COTC/advocates?  Scientists COTC/advocates ~ Scientists COTC/advocates  Scientists  COTC/advocates  Scientists ~ COTC/advocates

Sex

Women 1 2 4 2 3 5 7 4 15(62.5%) 13(86.7%)

Men 2 1 2 0 2 1 3 0 9(37.5%) 2(13.3%)
Race

White 3 3 5 1 5 6 9 4 22(91.7%) 14 (93.3%)

Latino 0 0 1 1 0 0 0 0 1(4.1%) 1(6.7%)

Asian 0 0 0 0 0 0 1 0 1(4.1%) 0
Education

BA 3 0 0 0 0 3 0 0 0 3(20%)

MA 0 0 0 1 0 1 1 4 1(4.1%) 6 (40%)

PhD 0 3 4 1 4 2 9 0 20(83.3%) 6 (40%)

MD 0 0 2 0 1 0 0 0 3(12.5%) 0

MD, doctor of medicine.

aThe category of scientist includes both laboratory scientists and epidemiologists. These numbers are based on the primary and coinvestigators on the laboratory science and epide-
miology components of the BCERCs. In most cases, there were additional scientists working on these projects, but the information reported here is based on the main participants who
were listed on the BCERC Web site (BCERC 2006a). “The category of COTC/advocates includes the COTC member leadership. In most cases, there were additional advocates working
with the COTC, but the information reported here is based on the main participants who were listed on the BCERC web site (BCREC 2006a).
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paradigm, and 4) divergent prior assumptions
and desired and expected outcomes regarding
environmental causes of breast cancer.

CBPR: An Alternative Inquiry
Paradigm

A paradigm regarding how knowledge
is produced and who can produce knowl-
edge underlies all scientific research projects
(Minkler 2005). The positivist paradigm
remains dominant in much scientific research,
emphasizing objective knowledge that is
separate from the knower and that can be
uncovered only through a scientific method
of inquiry that is neutral and free of bias.
Many scientists and nonscientists uphold this
method of inquiry. CBPR challenges this par-
adigm by contextualizing scientific research
within particular communities, including
and legitimizing knowledge, understand-
ings, and priorities of the advocates regarding
issues by which they are personally affected
(Bidwell 2009; Israel et al. 1998; Minkler
2005; Minkler and Wallerstein 2008). This
alternative inquiry paradigm, therefore, chal-
lenges the understanding of many scientists
and advocates of what science is, how knowl-
edge is produced, and who can participate in
producing knowledge.

In the case of the BCERCs, we found that
the lack of understanding of and training in
CBPR as an alternative paradigm hindered the
collaboration between advocates and scien-
tists, leading to mutual frustration. Although
all the scientists agreed that advocates made
positive contributions to science, many (40%
in 2005 and 33.3% in 2007) also felt that the
involvement of advocates hindered scientific
research. The decline from 40% of scientists
in 2005 to 33.3% in 2007 may suggest that
over time, as scientists collaborate with advo-
cates, they come to appreciate contributions
made by the advocates. It may also suggest
that as some advocates noticed the frustra-
tion of the scientists, they withdrew from the
process and became less involved. In this case,
scientists may have found advocates to be
less of a hindrance simply because they were
participating less as the project progressed.
Alternatively, it is possible that this relatively
small change in percentage may simply be the
result of having different scientists fill out the
survey in 2005 and 2007. Whatever the case
may be, the fact that between 33% and 40%
of scientists reported feeling that the advo-
cates’ participation hindered scientific research
suggests that a proportion of scientists did not
entirely embrace the alternative inquiry para-
digm of collaborative research.

When interviewed, all but one of the sci-
entists reported that advocate involvement
“slowed down” scientific research. All of the
advocates interviewed were aware of the fact
that the scientists felt this way. As one public
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health advocate participating in the UCSF
BCERC reported:

The mouse model is not my language at all. So I
sit on these conference call meetings and have a
much harder time trying to interject and ask for
clarification, because it's sometimes so far past
the point where I even know what they're talk-
ing about that it’s hard to know what to ask for
clarification on. There’s always a struggle in trying
to work as an equal research partner with scien-
tists and researchers, when you're representing the
community and more of the public health angle.
Because it does slow the process down, there needs
to be time spent on allowing for that understand-
ing so that true collaboration can actually take
place, and I think a lot of scientists are not used to
working that way for sure, and haven't developed
the patience to do so.

Three of the five scientists who were
interviewed also commented on the watering
down of the science that was often required to
include advocates in the annual meetings. As
one scientist at the MSU BCERC stated:

They [the annual meetings] are often superficial
and the hard science that I might share with a
scientist from another institution is going to hap-
pen at either the special science sessions, which
we run at a 6-month interval before the regular
meeting or after the regular meeting. We have a
lictle more basic science discussion at those but
even there . . . for communication reasons, you're
not getting into as much hard science. . . . On the
other hand, naturally the advocates dont want to
be excluded from anything. They want to hear
everything even though sometimes it can get over
their heads a little bit.

In both the surveys and interviews, scien-
tists frequently expressed views that demon-
strated a tension between trying to embrace a
collaborative research process while still being
grounded in a positivist paradigm. Because
working with advocates is often new to scien-
tists, the collaborative process can lead to
frustration, particularly if it is perceived as a
hindrance to positivist science rather than as
an alternative research approach. Based on sur-
vey results, scientists often viewed advocates
as making useful contributions to science by
successfully advocating for funding for the
BCERC:s. Additionally, in one case, researchers
were prompted to investigate effects of perfluo-
rooctanoic acid exposures on mammary gland
development in mice because of community
concerns about environmental contamination
from a local chemical plant. The researchers
found preliminary evidence of effects on mice
that they are continuing to evaluate.

At the same time, survey results indicated
that when it came to the actual implementa-
tion of scientific research and communicating
research for it to be accessible to advocates,
scientists often became frustrated. Without
training in and commitment to the CBPR
process as an alternative approach to scien-
tific inquiry, scientists will continue to feel
this type of frustration, as the inclusion of

advocates in science is not consistent with a
positivist approach (Israel et al. 1998).

Many advocates also expressed views that
demonstrated a tension between trying to
embrace a collaborative research approach
while still being grounded in a positivist para-
digm. In the case of advocates, this was often
expressed as feeling like they did not know
what their role should be or, as mentioned
previously, feeling like they were hindering or
interrupting the scientific process. According
to the advocates interviewed at the University
of Cincinnati and Fox Chase BCERCs, they
were primarily responsible for recruiting
and retaining participants for the epidemio-
logical research projects at the centers and
did not have much prior experience with or
training in participatory research. Based on
interviews with two advocates working with
the UCSF BCERC, many of the Bay Area
advocates were more experienced with CBPR
because of prior experience with advocate and
researcher collaborations and therefore were
able to negotiate their role in the BCERC. In
the MSU BCERC, however, perhaps because
of the lack of the epidemiology component
and the significant role played by faculty from
the Department of Communicaton in transla-
tion and dissemination, advocates were very
disconnected from the center. Interviews with
both scientists and advocates from the MSU
BCERC demonstrated a lack of consistent
contact with one another. Although the two
scientists interviewed continued with their
research and did not seem concerned by the
lack of participation by the advocates, one
of the advocates interviewed reported feeling
uncertain about what her role in the project
should be. As she put it,

Initially, we got involved because they needed
advocate support for the application and I wrote
a letter on behalf of our organization in talking
about the value of this type of research and infor-
mation and what we might be able to offer as far
as potentially helping to get individuals involved.
After that, we were all brought together, advocates
and scientists, at different times for meetings, a
couple times a year, but other than that we really
fell out of the loop. I know they are doing great
research, but we really aren’t part of it and the
other advocacy groups at our center have fallen
away as well. I don’t even remember who all they
were to begin with anymore. But we are here to

help if they need us.

Because a number of advocates did not
view themselves as integral to the scientific
inquiry process, which they were supposed to
be according to the RFA, they did not pur-
sue closer engagement, but instead waited for
scientists to let them know when they were
needed, demonstrating a deference to both
scientists and the positivist inquiry paradigm.

Differences between BCERCs highlighted
these issues while demonstrating the potential
for overcoming them. The Bay Area BCERC
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provides an exemplary model for the proj-
ect with regard to embracing CBPR as an
alternative inquiry paradigm largely because
of the experienced environmental breast can-
cer advocates who had training and previ-
ous experience with CBPR projects. Unlike
Cincinnati, East Lansing, or Philadelphia, the
San Francisco Bay Area has a long history of
environmental breast cancer activism spurred
by the higher than average rates of breast can-
cer in the area (Klawiter 2008). Many breast
cancer activists in the area have collaborated
with scientists, and there are a number of
organizations that focus specifically on con-
nections between breast cancer and the envi-
ronment, which was not the case with the
other centers (Klawiter 2008). As a result,
even if scientists in the Bay Area BCERC had
no experience with the alternative research
paradigm, the advocates were able to negoti-
ate their role in the BCERC, as demonstrated
by the comments of this Bay Area COTC
member:
[Our COTC] consists of people who, like us,
have actually been in research projects for a long
time, who understand the concepts, can demand
what we want, and there are also members of our
COTC who have been actively involved in push-
ing legislation through the state of California to
ban chemicals, chemicals like phthalates, the same
ones we're studying [in the BCERC], phthalates
and bisphenol A. So it’s a politically sophisticated
as well as a scientifically sophisticated COTC. And
then certainly people who are involved in public
health and the breast cancer survivors are very
articulate, politically active survivors.

Bay Area advocates differed from advo-
cates from the other centers in that their
previous experience working with scientists
had provided them with training in basic sci-
ence. This allowed them to participate more
actively in the BCERC. Although the Bay
Area BCERC consists of advocates who are
well practiced in CBPR and have therefore
been able to implement a more collaborative
advocate—scientist model, their success indi-
cates that other BCERC:s also have the poten-
tial to do so with additional advocate training
in CBPR and basic science.

Priorities and Desired Outcomes
Regarding Environmental
Causes of Breast Cancer

Advocates and scientists bring different con-
ceptions of and motivations for research to
the table. In many research projects, these dif-
ferences are reflected in their beliefs about the
topic being studied (Minkler 2005). Our data
indicate that advocates and scientists entered
collaborations with different perspectives on
potential environmental causes of breast can-
cer. All of the advocates and scientists surveyed
reported that they believed environmental fac-
tors contribute to breast cancer. Further ques-
tioning, however, clearly showed that each

Advocate-scientist breast cancer research collaboration

group conceptualized “environment” quite dif-
ferently. Answers to the survey question regard-
ing the top five priorities among potential
environmental causes of breast cancer reflected
qualitative differences between the conceptions
of advocates and scientists of potential environ-
mental causes of breast cancer. We coded the
responses into exogenous (e.g., pesticides, toxi-
cants, and phthalates) and endogenous (e.g.,
diet, stress, obesity) environmental causes of
breast cancer. We acknowledge that the terms
exogenous and endogenous are not completely
accurate because diet, stress, and obesity are
affected by the external environment and by
social context and are not solely individual or
genetic issues. Nevertheless, the terms allow
us to separate out a notable difference between
what scientists and advocates tend to be con-
cerned about within the broad arena of poten-
tial environmental factors. Although all of these
factors can be included within a broad defi-
nition of environment, exogenous factors are
more fully outside of an individual’s control;
endogenous factors, although also affected by
environmental and social factors, are gener-
ally classified as lifestyle issues and are often
seen as being more within an individual’s con-
trol. Endogenous factors are also better studied
with regard to their relationship to cancer risk.
For respondents with lists that included both
exogenous and endogenous causes, we added a
combination category.

Although the RFA for the BCERCs pro-
vided a very broad definition of environment,
advocates participating in the BCERCs were
concerned primarily with exogenous environ-
mental causes of breast cancer. According to
the director of one of the BCERC:s,

The BCERC project defines the environment in a
lot of different ways, the food you eat, where you
eat, the kind of food you eat, whether its organic
or not, the air that you breathe, and the pesticide
exposure, and, by far, the pesticide exposure is the
thing that the advocates are most concerned about.

When interviewed, advocates noted that
although much scientific research had been
conducted on individual risk factors for
breast cancer such as smoking, high-fat diet,
alcohol consumption, and stress, very little
research had been conducted on environ-
mental toxicants as they relate to breast can-
cer. The majority of advocates surveyed and
interviewed expressed hope that the BCERCs
would begin to fill this gap in existing breast
cancer research. More than 95% of the advo-
cates surveyed expressed concern about solely
exogenous environmental causes of breast
cancer or a combination of exogenous and
endogenous causes. In contrast, scientists
tended to conceptualize environmental causes
of breast cancer as a combination of exog-
enous and endogenous environmental factors
(Figure 1). For advocates, particularly advo-
cates who have had breast cancer, there is a
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strong sense of certainty as well as urgency
regarding environmental causes of breast can-
cer. According to one advocate affiliated with
the UCSF BCERC, who had never had breast
cancer, but had experience working on envi-
ronmental links to breast cancer:
I think clearly the environment plays a role in
breast cancer. Nobody can deny that there’s an
environmental component to breast cancer, nor
that there is a gene/environmental interaction that
explains why some people are exposed to certain
things and develop a disease and other people are
exposed to the same thing and don’t develop a
disease. So . . . I feel that you certainly cannot
ignore the environment. But I also recognize how
complex breast cancer is.

This environmental breast cancer advocate
had years of experience working in the field
of breast cancer and environmental exposure
research, as well as working collaboratively
with scientists using CBPR, and understood
the challenges involved in researching the
complexities of gene—environment inter-
actions. Other advocates without this prior
experience were often frustrated by what they
perceived to be the tentative views of scientists
on environmental causes of breast cancer.

Based on survey results, although 75% of
advocates cited lay evidence/personal experi-
ence or a combination of lay evidence (e.g.,
observing higher rates of breast cancer in
a particular geographic area) and scientific
research as the basis for their certainty about
environmental causes of breast cancer, scien-
tists presented a much more tentative view of
environmental links to breast cancer and cited
scientific evidence as the basis of their cau-
tious views regarding potential environmental
links to breast cancer. The tentative nature of
scientific research and the views of the scien-
tists are in stark contrast to the certainty and
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Figure 1. Priorities for research on potential
environmental causes of breast cancer.

aData not available for scientists 2007. Survey results for
advocates from 2005 and 2007 were combined. Responses
are reported as percentages (i.e., advocates who
answered exogenous factors divided by the total number
of advocate responses). °Exogenous factors included, but
were not limited to, pesticides and herbicides, man-made
chemicals, car emissions, chemicals in cosmetics and
deodorants, contaminated food sources, chemicals in
cleaning products, phthalates, bisphenol A, and benzene.
dEndogenous factors included, but were not limited to, diet
and nutrition, hormone replacement therapy, lack of exer-
cise, obesity and body size, stress, smoking, and alcohol
consumption.
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urgency expressed by advocates, which has the
potential to lead to frustration and conflict
regarding expected outcomes of the BCERC:s.
When asked about potential outcomes
from the BCERC:s, the scientists interviewed
emphasized the complexity of the issues, the
early stage of the research into environmen-
tal factors in breast cancer, and the fact that
answering some of these early research ques-
tions just leads to more questions and not
necessarily any translatable public health mes-
sages. Advocates, on the other hand, expressed
their desire for scientific outcomes that can be
translated into recommendations and actions
within their communities to reduce breast
cancer risk. As one advocate stated:
I’s just a little overwhelming when you think
about how you can look at this issue and really
actually make an impact on what we know and,
more importantly, what actions we can take to
decrease breast cancer occurrence everywhere and
decrease personal risk. When you think about this
project, and then you think about all the work
that’s being done, and then you think about what
we're really studying, its just a drop in the bucket.
So that can be kind of frustrating to communities
in crafting messages. And I think people get really
frustrated looking at environmental issues in rela-
tion to bfeast cancer. ..

As this advocate states, the potential for
frustration and disappointment is always pres-
ent if definitive outcomes and translatable
results are not achieved.

Discussion

A recent study that evaluated the participa-
tory approach of the San Francisco Bay Area
BCERC COTC found that the successful
inclusion of community members and advo-
cates in the project led to important bene-
fits including improved relationships among
diverse stakeholder groups, knowledge crea-
tion, and increased community support of
the research (Van Olphen et al. 2009). At the
same time, they found that certain atypical
features of the collaboration (e.g., the basic
biology component of research, involvement
of general community members and expe-
rienced activists) resulted in different levels
of participation among stakeholders (Van
Olphen et al. 2009). Our study furthered the
analysis of advocate—scientist collaboration
in the BCERC:s by assessing the perceptions
of the collaboration by advocates and scien-
tists, conceptions of knowledge generation,
and priorities and desired outcomes regard-
ing potential environmental causes of breast
cancer across the centers, which allowed for a
broader analysis of the BCERC project.

Our research demonstrated that the
involvement of the advocates, although
mandated by the RFA, varied across cen-
ters, with the Bay Area BCERC exhibiting
the best example of successful collaboration.

The Bay Area BCERC, therefore, although an
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important case to study on its own, is particu-
larly useful in the context of all of the centers,
as it sheds light on factors that may contrib-
ute to improved collaboration. Although the
specification of advocate participation in the
centers appears to be an improvement over the
LIBCSP in terms of mandating the existence
of the COTC at each center, the inclusion
of advocacy organizations in the RFA, and
annual meetings in which advocates and sci-
entists came together, our research has shown
that even these guidelines require refinement
for improved advocate—scientist collaboration.
Although project guidelines often specify cer-
tain aspects of advocate—scientist collaboration
(e.g., in what context and how often they are
supposed to meet with each other), we found
that underlying differences between advocates
and scientists played a role in the collaboration
and need to be addressed in future projects.

As with the assessment of the needs of
the community partners of the Tampa Bay
Community Cancer Network by Gwede
et al. (2009), we sought to assess the priorities
of advocates involved in the BCERCs. Like
Gwede et al. (2009), we found that although
advocates are interested in scientific research,
they tend to emphasize applied or commu-
nity relevant priorities and goals. Gwede et al.
(2009) concluded that “academic partners must
frame and operationalize research objectives
in ways that respect and achieve this goal—
research that is important to and benefits the
community directly.” Although Gwede et al.
(2009) focused specifically on the priorities and
expectations of the community partners, we
examined the priorities and desired outcomes
of advocates and of scientists. By including the
perspectives of both advocates and scientists, it
became clear that examining the relationship
between breast cancer and the environment
can have different meanings to different stake-
holders; this issue needs to be addressed at the
initial stage of the collaborative process to avoid
disappointment on the part of the advocates at
the conclusion of the research.

Based on our findings, the BCERCs
have embraced elements of CBPR to varying
degrees. Israel et al. (1998) suggested that there
are three broad, nonmutually exclusive cat-
egories of challenges to participatory research
projects, namely, partnership-related issues;
methodological issues; and broader social,
political, economic, institutional, and cultural
issues. Partnership-related issues connected
to lack of trust and respect between commu-
nity members and researchers have been par-
ticularly well documented in CBPR literature
(Israel et al. 1998). Israel et al. (1998) recog-
nized that conflicts associated with differences
in perspective, priorities, assumptions, val-
ues, beliefs, and language also pose potential
problems to participatory research projects.
Our research adds to this area of research on

partnership-related issues by examining the
underlying norms assumed and attitudes pos-
sessed by advocates and scientists participating
in the BCERCs. Our findings suggest that
these types of partnership issues are not nec-
essarily addressed by guidelines that call for
inclusion of advocates in the research process.
These underlying norms and atticudes must
be addressed at the outset of the collaborative
process and throughout the process, if needed,
to achieve effective collaboration. There are
ways to structure the early stages of a project
to ensure this outcome.

Evaluations of CBPR projects often empha-
size aspects of the collaborative process or issues
surrounding trust, respect, and frustration
experienced by the advocate and scientist par-
ticipants. Our paper has focused on the under-
lying issues of competing inquiry paradigms
and divergent priorities and desired outcomes.
Our research suggests that these underlying
issues have affected the collaborative processes
of the BCERCs and have contributed to frus-
tration among both advocates and scientists.
Because many advocates and scientists in the
BCERC:s lacked prior experience with collabo-
rative research as an alternative inquiry para-
digm, many participants, particularly advocates,
have struggled to figure out what their role is in
the project. Both scientist and advocate partici-
pants expressed frustration regarding the lack
of clearly defined roles for the advocates in the
project. Additionally, divergent prior assump-
tions and desired/expected outcomes regarding
environmental causes of breast cancer have also
led to advocate frustration. These issues must
be addressed if advocate—scientist collaboration
in the BCERG:s is to be improved. Given the
commitment of the NIEHS and the NCI to
fund new environmental breast cancer research
projects (BCERDs), it is crucial that these issues
are addressed sooner rather than later.

Furthermore, although we noted that the
RFA for the BCERCs did not specify that
the centers adhere to CBPR principles, our
findings indicate that advocate participation
was shaped by the community in which the
center was located. Israel and colleagues dis-
cussed the critical distinction between CBPR
that “emphasizes conducting research in a
community as a place or setting” and CBPR
that emphasizes “conducting research with
a community as a social and cultural entity
with the active engagement and influence
of community members in all aspects of the
research process” (our emphasis) (Israel et al.
1998, 177). The Bay Area BCERC provides
an example of a center that was able to engage
with a community as a social entity, largely
because the Bay Area has an established his-
tory of environmental breast cancer activism.
Many of the other centers collaborated with
community and advocacy organizations that
did not focus on environmental breast cancer
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issues or, in some cases, on breast cancer at all.
With the upcoming funding of the BCERPs,
the NIEHS and NCI may consider focusing
more on the community where the centers
will be located to foster a more community-
based approach to the project.

Conclusion

This study has particular strengths and limita-
tions worthy of mention. Although we support
CBPR as an orientation to research that seeks
to make outcomes more relevant to the com-
munity in question, our research approach was
not consistent with CBPR principles. Rather,
we evaluated the BCERC:s from a sociological
outsider perspective. It is important to clarify
that advocates and scientists were involved in
our research as participants, but they were not
collaborators in our study. That said, we found
that many participants, including advocates,
scientists, and Pls, supported our “outsider”
research into the advocate—scientist collabora-
tion within the BCERC:s, as they expressed
concerns about the lack of evaluation of the
research process. Additionally, because we were
outsiders, we may have been able to elicit more
candid views from advocates and scientists
regarding their perceptions of the collabora-
tion. Upon publication, we will send a copy
of the article to all of the center PIs and inter-
view participants. Future evaluations of the
BCERC:s, and participatory research projects
more generally, however, would also benefit
from research from within, which may gener-
ate different perspectives.

Our data were also limited to two survey
years and a small number of interviews; there
could be a greater number and range of con-
clusions with expanded data collection. We
used a self-selected survey sample, that is, those
who chose to fill out the survey may have been
somehow different from those who chose not
to. Our interviews were based on purposive
and snowball sampling techniques, which led
to interviews with advocates and scientists who
were mostly well connected with the centers,
with the exception of one advocate from the
MSU BCERC who acknowledged not being
well connected to the project. The perspec-
tives of these advocates and scientists may be
qualitatively different from other advocates
and scientists who were not interviewed. Our
findings reflect only our sample of possible
respondents and therefore may not be gener-
alizable to all center advocates and scientists.
Furthermore, our findings may not be general-
izable to advocates and scientists involved with
other types of CBPR projects.

Advocate-scientist breast cancer research collaboration

Despite the limitations of this study, it
did generate findings that we find relevant
and potentially beneficial for future advocate—
scientist collaborations in environmental breast
cancer research projects as well as in other simi-
lar studies. Recommendations based on our
findings are available in Supplemental Material
(doi:10.1289/ehp.0901603). This is a valuable
contribution looking forward, given the inher-
ent embeddedness of environmental health
concerns in particular communities. It is our
hope that other center-based environmental
health programs will benefit from these find-
ings. This research has added to the discussion
about participatory research by highlighting
the underlying issues that often remain unad-
dressed by project guidelines that must be
addressed to foster more productive participa-
tory research collaborations.

REFERENCES

Baker EA, Homan S, Schonhoff R, Kreuter M. 1999. Principles
of practice for academic/practice/community research
partnerships. Am J Prev Med 16:86-93.

Bay Area BCERC (Breast Cancer and Environment Research
Center). 2010. Bay Area Breast Cancer and Environment
Research Center. Available: http://bayarea.bcerc.org/
[accessed 28 October 2010].

BCERC (Breast Cancer and the Environment Research Centers).
2006a. BCERC Research. Available: http://www.bcerc.org/
research.htm [accessed 21 October 2010].

BCERC (Breast Cancer and Environment Research Centers).
2006b. Scientific Publications. Available: http://www.bcerc.
org/pubs.htm [accessed 28 October 2010].

BCERC (Breast Cancer and Environment Research Centers).
2006¢. COTC Publications. Available: http://www.bcerc.
org/cotcpubs.htm [accessed 28 October 2010].

BCERC (Breast Cancer and the Environment Research Centers).
2009. Background Information. Available: http://www.
bcerc.org/about.htm [accessed 21 February 2010].

Berg BL. 2004. Qualitative Research Methods for the Social
Sciences. 5th ed. Boston, MA: Pearson.

Bidwell D. 2009. Is community-based participatory research
postnormal science? Sci Tech Human Values 34:741-761.

Birnbaum LS. 2009. NIEHS supports partnerships in environmental
public health. Prog Community Health Partnersh 3:195-196.

Brody J, Morello-Frosch R, Brown P, Rudel RA, Altman RG,
Frye M, et al. 2007. Improving disclosure and consent: “is
it safe?”: new ethics for reporting personal exposures to
environmental chemicals. Am J Public Health 97:1547-1554.

Brody J, Rudel RA. 2003. Environmental pollutants and breast
cancer. Environ Health Perspect 111:1007-1019.

Brody J, Tickner J, Rudel RA. 2005. Community-initiated breast
cancer and environment studies and the precautionary
principle. Environ Health Perspect 113:920-925.

Brown P, McCormick S, Mayer B, Zavestoski S, Morello-Frosch
R, Altman RG, et al. 2006. “A lab of our own": environmental
causation of breast cancer and challenges to the dominant
epidemiological paradigm. Sci Tech Human Values 31:499-536.

Brown P, Zavestoski S, McCormick S, Mandelbaum J, Luebke T.
2001. Print media coverage of environmental causation of
breast cancer. Sociol Health Ilin 23:747-775.

Cincinnati BCERC (Breast Cancer and Environment Research
Center). 2010. Cincinnati Breast Cancer and the
Environment Research Center. Available: http://eh.uc.edu/
growingupfemale/default.asp [accessed 28 October 2010].

Eisenstein ZR. 2001. Manmade Breast Cancers. Ithaca,
NY:Cornell University Press.

Felix HC. 2007. The rise of the community-based participa-
tory research initiative at the National Institute for
Environmental Health Sciences: an historical analysis using
the policy streams model. Prog Commun Health Partnersh
1:31-39.

Gwede C, Menard J, Martinez-Tyson D, Lee JH, Vadaparampil S,
Padhya T, et al. 2009. Strategies for assessing community
challenges and strengths for cancer disparities partici-
patory research and outreach. Health Promot Pract; doi:
10.1177/1524839909335803 [Online 10 June 2009].

Israel BA, Parker EA, Rowe Z, Salvatore A, Minkler M, Lopez J,
et al. 2005. Community-based participatory research: les-
sons learned from the Centers for Children’s Environmental
Health and Disease Prevention Research. Environ Health
Perspect 113:1463-1471.

Israel BA, Schultz AJ, Parker EA, Becker AB. 1998. Review
of community-based research: assessing partnership
approaches to improve public health. Annu Rev Public
Health 19:173-202.

Kinney PL, Northridge ME, Chew GL, Gronning E, Joseph E,
Correa JC, et al. 2002. On the front lines: an environmental
asthma intervention in New York City. Am J Public Health
92:24-26.

Klawiter M. 2002. Risk, prevention and the breast cancer con-
tinuum: the NCI, the FDA, health activism and the pharma-
ceutical industry. Hist Technol 18:309-353.

Klawiter M. 2008. The Biopolitics of Breast Cancer: Changing
Cultures of Disease and Activism. Minneapolis,
MN:University of Minnesota Press.

McCormick S, Brody J, Brown P, Polk R. 2004. Public involve-
ment in breast cancer research: an analysis and model for
future research. Int J Health Serv 34:625-646.

Minkler M. 2005. Community-based research partnerships:
challenges and opportunities. J Urban Health 82:ii3-ii12.

Minkler M, Blackwell AG, Thompson M, Tamir H. 2003.
Community-based participatory research: implications for
public health funding. Am J Public Health 93:1210-1213.

Minkler M, Wallerstein N. 2008. Community-Based Participatory
Research for Health: From Process to Outcomes. San
Francisco, CA:Jossey-Bass.

MSU BCERC (Michigan State University Breast Cancer and
Environment Research Center). 2010. Michigan State
University Early Environmental Exposures. Available: http://
www.hcerc.msu.edu/ [accessed 28 October 2010].

NCI (National Cancer Institute). 2010. Epidemiology and Genetics
Research. Long Island Break Cancer Study Project (Past
Initiative): Funding. Available: http://epi.grants.cancer.gov/
LIBCSP/Funding.html [accessed 22 February 2010].

NIEHS (National Institute of Environmental Health Sciences).
2009. Coordinating Center for the Breast Cancer and
the Environment Research Program (U01). Request for
Applications (RFA; number: RFA-ES-09-010). Executive
Summary. Available: http://grants.nih.gov/grants/guide/
rfa-files/RFA-ES-09-010.html [accessed 8 June 2010].

NIH (National Institutes of Health). 2002. Breast Cancer and
the Environment Research Centers. Available: http://
grants.nih.gov/grants/guide/rfa-files/RFA-ES-03-001.html
[accessed 8 June 2010].

O’Fallon LR, Dearry A. 2002. Community-based participatory
research as a tool to advance environmental health sci-
ences. Environ Health Perspect 110:155-159.

Shostak S. 2003. Locating gene-environment interaction: at the
intersection of genetics and public health. Soc Sci Med
56:2327-2342.

Straus A, Corbin J. 1998. Basics of Qualitative Research:
Techniques and Procedures for Developing Grounded
Theory. Thousand Oaks, CA: Sage Publications.

U.S. DHHS (U.S. Department of Health and Human Services). 2004.
Report to the U.S. Congress: Long Island Breast Cancer Study
Project. Available: http://epi.grants.cancer.gov/documents/
LIBCSP/RepttoCong_1104.pdf [accessed 8 June 2010].

Van Olphen J, Ottoson J, Green L, Barlow J, Koblick K, Hiatt R.
2009. Evaluation of a partnership approach to translating
research on breast cancer and the environment. Prog
Commun Health Partnersh 3:213-226.

Environmental Health Perspectives - voLume 118 | Numser 12 | December 2010

1675




